Background. The Headache Under-Response to Treatment (HURT) Questionnaire and the Migraine Disability Assessment Test (MIDAS), which are intended for assessingheadacherelated disability, impact (MIDAS) and management (HURT), were not yet translated to Serbian and validated in Serbian population.
PSYCHOMETRIC PROPERTIES OF THE HEADACHE UNDER-RESPONSE TO TREATMENT (HURT) QUESTIONNAIRE AND THE MIGRAINE DISABILITY ASSESSMENT TEST (MIDAS) TRANSLATED TO
Rezultati. U studiji je učestvovala171 žena (79.2%) i 45 muškaraca (20.8%). 
INTRODUCTION
High prevalence of headache was recorded in almost all age groups all over the world. Within the adult population one-year prevalence of migraine is 10-18 %, and that of tension-type headache 31-90 % [1] . Headache is also frequently encountered among children: the mean prevalence of headache in children and adolescents from 32 countries was reported to be54.4 % for any kind of headache and 9.1 % for migraine [2, 3] . Headache is causing significant disability in patients, which is further translated to job absenteeism, social withdrawal, decreased quality of life and disturbed family relations. When treating a patient with headache, physicians should be interested not only in decrease of pain, but also in withdrawal of disability and return of the patient to normal life [4] .
When treating a patient with headache, in order to prescribe suitable therapy we need to know the extent of disability caused by the disorder and whether it was appropriately managed. Besides several specific instruments for measuring quality of life in patients with migraine and other headache types with excellent psychometric properties, like Comprehensive Headache-related Quality of life Questionnaire (CHQQ) [5, 6, 7] , there are also validated short and simple instruments for measuring disability (Migraine Disability Assessment Test [MIDAS] for patients with migraine) [8] and evaluating both disability and response to treatment(The Headache Under-Response to Treatment [HURT] for all headache types) [9] . Currently, there are no available Serbian translations with transcultural adaptations of instruments measuring headache-related disability and response to treatment, so clinicians in Serbia use only basic clinical tools when managing patients with headache [10] .
In response to the current needs, the aim of our study was to translate the Headache Under-Response to Treatment (HURT) Questionnaire and the Migraine Disability Assessment Test (MIDAS) from English to Serbian, to make necessary cultural adaptations and to test their psychometric properties in a sample of outpatients with headache.
PATIENTS AND METHODS

Patients
The study included outpatients of primary care Health Center in Kragujevac, Serbia, who consecutively visited their general practitioners from February to June 2015 with headache as main complaint and who had either diagnosis of migraine with and without aura (episodic type; ICHD-II codes 1.1 and1.2) or tension-type headache (episodic type; ICHD-IIcodes 2.1-2.2) [11] . The patients with the following diagnoses were excluded from the study: rare adult migraine subtypes, probable migraine, probable tension-type headache, analgesic abuse, moderate to severe liver or kidney failure, untreated hypertension, refractivedisorders and chronic pain syndromes.
The study was approved by the Ethics Committee of the Health Center in Kragujevac, Serbia, where the study took place.
Methods
Translation and cultural adaptation of the original MIDAS and HURT questionnaires
The translation and cultural adaptation of the MIDAS and the HURT was made according to ISPOR guidelines [12] . The permission for translation and cultural adaptation was obtained from Professor Walter F. Stewart Exact diagnosis of the headache type had been made previously by neurologists from Clinical Center Kragujevac. The patients were not tested for anxiety ordepression.
Statistics
The responses to questions from MIDAS were not transformed, while the answers to questions from HURT were rated from 1 to 5; total scores for both questionnaires were Confirmatory factorial analysis of the Serbian translations of the MIDAS and the HURT was made by the principal components method [13] . First, suitability of the questionnaires and sample for factorial analysis was tested by the Kaiser-Meyer-Olkin measure of sampling adequacy and by the Bartlett's test of sphericity. Then, the factors were extracted at first without rotation, with conditions that Eigenvalues had to be greater than 1, and using the Scree-plot (the extracted factors were above the "elbow" of the graph). Second, referent axes were rotated by orthogonal Varimaxmethod, and another extraction of the factors was made, using the same criteria as for the un-rotated solution.
The extracted factors were than compared with the dimensions of the original MIDAS and HURT, and named accordingly.
All calculations in this study were performed by SPSS software, version 18. The level o
RESULTS
Completing the questionnaires
There were 216 patients who completed the questionnaires. The average time spent forfilling the questionnaires was less than 25 minutes, and there were no complaints from thepatients' side.Thequestionnaires were completely filled, so the answers of all 216 patients were used for the statistical calculations.
Patient characteristics
There were 171 female (79.2%) and 45 male (20.8%) patients, all of Caucasian origin. The mean age was 42.3 years, (SD 13.35; range 18-75). As of the occupation, 168 patients were employed (78.2%), 21 were unemployed (9.7%), 15 were retired (6.9%) and 11 were students (5.1%).
Among the study patients 27 (12.5%) had migraine and 189 (87.5%) episodic tension-type headache. Headache attack frequency was higher in patients with migraine (mean 11.9 attacks in 3 months, SD 9.2, versus 9.8 in 3 months, SD 14.2, p > 0.05), as well as the pain intensity (mean 7.9 points on a scale from 1 to 10, SD 1.7 in migraineurs, versus 5.5 points, SD 2.2 in TTH patients, p < 0.01) and the duration of attack (mean 619.6 minutes, SD 1002.6 minutes in migraineurs, versus 281.7 minutes, SD 524.3 minutes in TTH patients, p < 0.01). Distribution of sexes was similar among the patients with migraine and among those with tension-type headache (2:25 versus 43:146, Fisher's exact test p = 0.078). Three patients with TTH reported depression as concomitant condition.
Reliability
For testing reliability the first 5 questions of MIDAS and the first 6 questions of HURT were taken into account (the seventh question of HURT is measuring fear from adverse drug effects and it did not significantly correlate with both other questions individually and with the corrected total score of the HURT -the data available on request). The reliability of the MIDAS and the HURT taking the whole study sample was very good: the Cronbach's alpha was 0.764 for HURT and 0.731 for MIDAS; when tested on patients with tension headache only, the Cronbach's alpha was 0.727 for MIDAS and 0.821 for HURT. The same parameter was 0.709 for MIDAS in the group of patients with migraine, and 0.484 for HURT. The first dimension of the HURT questionnaire (disability) also showed satisfactory reliability in both the whole study sample and in the diagnostic subgroups, while the second dimension worked well in the TTH group (Table 1) .
Validity
Criterion validity.When taking the whole sample, five items from the MIDAS and 6 items from the HURT, total scores of both questionnaires, and scores of disability and treatment response dimensions of the HURT were significantly and positively correlated with headache frequency and headache severity. It was similar with mean attack length, with the exception of the items 1 and 2 of the MIDAS (job absenteeism and productivity loss at job) where the correlation was not significant. On the other hand, the disease length correlated only with total score of the MIDAS, the item "incapable of housekeeping" from the MIDAS, disability dimension of the HURT and with two items from the HURT: "productivity loss" and "avoiding social interaction". The results were similar in the subgroup of patients with tension-type headache. However, in the subgroup of patients with migraine, the total scores of the MIDAS and the HURT correlated positively and significantly only with headache frequency ( Table 2 ).
Convergent validity.The MIDAS and the HURT instruments showed excellent
convergent validity for the whole sample and for the subgroup of patients with tension-type headache ( Table 3 ). All items, the total scores of the MIDAS and the HURT and the scores of the HURT's dimensions correlated negatively and significantly (with high correlation coefficients) with CHQQ score. All items, the total score of HURT and the scores of HURT's dimensions correlated positively and significantly with MIDAS score, and vice versa. The results were somewhat less favorable for the subgroup of patients with migraine, where score for MIDAS did not correlate with the CHQQ score (Table 3 ).
Discriminative validity.
The comparison of headache-related disability and treatment response as measured by the MIDAS and the HURT among the two subgroups (migraine and TTH) showed higher scores in the group of patients with migraine. The difference was significant for 3 of the 5 MIDAS items, 3 of the 6 HURT items, for the whole questionnaires and for each of the two HURT's dimensions ( Table 4 ).
Dimensions of the questionnaire
In order to check whether dimensions of the questionnaires defined in the English versions correspond to the dimensions (factors) in Serbian versions, we performed confirmatory factor analysis of the whole sample. For the MIDAS questionnaire the Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.669 and Bartlett's Test of Sphericity was highly significant (p = 0.000). Only one factor was extracted, explaining 51.3% of variability. For the HURT questionnaire the Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.812 and Bartlett's Test of Sphericity was highly significant (p = 0.000).
After orthogonal Varimax rotation 2 factors were extracted: the first explaining 49.6% of variance and the second explaining 23.4%. The first factor consisted of items 1-4, and it explains headache-related disability. The second factor consisted of items 5 and 6, explaining treatment response.
DISCUSSION
The Serbian translations of the MIDAS and the HURT showed satisfactory internal consistency as whole scales (the first 5 questions of the MIDAS and the first 6 questions of the HURT) when tested of the whole sample and on the subgroup of patients with TTH.
The Disability dimension of the HURT was also highly consistent, while the Treatment response dimension did not work well in the whole sample. The validity of the instruments in all aspects (criterion, convergent and discriminant validity) was also satisfactory when whole sample and the subgroup of patients with TTH were analyzed; only the items 1 (job absenteeism) and 2 (productivity loss at job) of the MIDAS did not correlate with the attack length, which could be explained with social differences. Majority of patients in Serbia are working in still un-reformed public sectorfor minimal wages, where productivity is not an issue, therefore they were not familiar with this aspect of loss [14] . This was probably the reason why these two items did not correlate with the attack lenght well, and why their impact on disability estimate was small.
While the MIDAS showed good internal consistency in the subgroup of patients with migraine, the HURT did not perform well, but this was not the consequence of an inherent weakness of the HURT. First of all, MIDAS was originally constructed for measuring headache-related disability only in migreneurs [8] , and second, probably the When compared to the original English version [15] , Serbian translation of the HURT is non-inferior (alpha of the original is 0.85), and performs similarly on primary care patients as the Arabian translation (alpha 0.74) [16] . Serbian translation of the MIDAS also has somewhat lower internal consistency than English original (0.73 vs. 0.84) [17] .
However, criterion validity of both instruments was good, and convergent validity was impressive in the whole Serbian sample, since inverse correlation with the CHQQ was mostly higher than 0.5, as well as direct correlation between the MIDAS and the HURT themselves. The discriminant validity was good except for the questions about productivity loss, which again shows that full meaning of the term "productivity" is not yet clear to majority of Serbian patients (as a matter of fact, this English term was just taken into Serbian language, since there was no appropriate Serbian word). Overall, the Serbian translations of the MIDAS and the HURT instruments could be considered as reliable and valid for measurement of headache-related disability and treatment response in patients with TTH, and probably with migraine.
The original HURT has two dimensions (disability and treatment efficacy) [9] , while dimensions of the MIDAS were not reported [8] . Factor analysis of the Serbian translation of the HURT confirmed the same two dimensions, with the same distribution of items among the dimensions as in the original. On the other hand, factor analysis of the MIDAS found only one factor (dimension). This was additional confirmation of usefulness of Serbian translations of the two instruments.
The main limitation of this study was the small proportion of patients with migraine in the study sample, which precluded gathering a complete picture about performance of the HURT and the MIDAS in patients with migraine. This limitation was caused by the site where the study was performed -a primary healthcare facility -which reflects the higher prevalence of TTH than that of migraine in general population [1, 18] .
In conclusion, the Serbian translations of the MIDAS and the HURT appear to be reliable and valid specific instruments for measuring headache-related disability and impact (MIDAS) and disability, impact and managemetn (HURT) in patients with TTH and probably in patients with migraine. Further studies are necessary to confirm the usefulness of this instrument in Serbian patients suffering from migraine, and to explore its suitability for other types of headache. 
